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(57)Abstract 

PROBLEM TO BE SOLVED: To respond sufficiently to the change 
of film making conditions and to form a coating film uniform in 
thickness in the film width direction by'installing-a-means'wHich^ 3 
sfiift^fili^blSr^ 
thefopl^iteTside^f-'a^ 
specified conditions. 

SOLUTION: When a coating liquid is applied on one side of a 
traveling film 1 by a die coater, a die 3 of the coater is installed 
between guide rolls 2, 4 of a pair, and ^^^/^^^^§^^J^JJ!^Si^ 
foir shifting ajilm encLpart is disj>joje^b^ 

tn^ie!3^TheWg^^ . 
between it and the center of a die slit meets formula: -200<d<200 
(mm). The width (w) of film both end parts shifted by the edge lifter 
5 meets formula: 5<w<(wf-wc)/2 (mm), the quantity of displacement 
d(mm) of both end parts of the film shifted to the opposite side of 
the die 3 by the edge lifter 5 meets formula: 0<d<300 (mm). 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner s decision of rejection or application converted 

registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2000 Japan Patent Office 



DERWENT-ACC-NO: 2000-58981 7 



DERWENT-WEEK: 200066 

COPYRIGHT 2005 DERWENT INFORMATION LTD 

TITLE: Preparation of composite film consisting of plastic film 

comprises coating at least one side of a running plastic 
film on a film production line using a die coater 

PATENT-ASSIGNEE: TEIJIN LTDfTEIJ] 

PRIORITY-DATA: 1999JP-0003051 (January 8, 1999) 

PATENT-FAMILY: 

PUB-NO PUB-DATE LANGUAGE PAGES MAIN-IPC 

JP 2000197843 A July 18, 2000 N/A 006 B05C 005/02 

APPLICATION-DATA: 

PUB-NO APPL-DESCRIPTOR APPL-NO APPL-DATE 

JP2000197843A N/A 1999JP-0003051 January 8, 1999 

INT-CL(IPC): B05C005/02, B05D001/26 



ABSTRACTED-PUB-NO: JP2000197843A 

BASIC-ABSTRACT: 

NOVELTY - Preparatiqj^Hofccomp^ 

of the coater is placed between a pair of guide rollers, and means to displace 
the edges of the film running outside the width of the film to be coated*toward^ 
the^pposite~sid«?6fthe die are provided between one of the guide rollers and 
theclie. 

DETAILED DESCRIPTION - Preparation of a composite film comprises coating at 
least one side of a running plastic film on a film production line with a 
coating liquid using a die coater. The die of the coater is placed between a 
pair of guide rollers, and means to displace the edges of the film running 
outside the width of the film to be coated toward the opposite side of the die 
are provided between one of the guide rollers and the die, the distance between 
the center of the means to displace the edges and that of the die slit 
satisfies formula (1 ), the width of the film edge to be displaced satisfies 
formula (2), and the displacement of the film edge to be displaced toward the 
opposite side of the die satisfies formula (3). 

- 200 at most d at most 200 (mm) (1 ) 

d = the distance (mm) between the center of the means to displace edges and 
that of die slit; 

the minus sign means the upstream direction of the running film. 
5 at most w less than (wf-wc)/2 (mm) (2) 

w = the width (mm) of the film edge to be displaced by the means; 
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wf = the width of the film (mm); 

wc = the width of the film to be coated. 

0 less than delta at most 30 (mm) (3) delta = the displacement (mm) of the film 
edge to be displaced. 

USE - The invention can be applied to coating of plastic film. 

ADVANTAGE - Coat with a uniform thickness across the width of a film can be 
obtained in inline die coating in the plastic film production process. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In a film production line, in case coating liquid is applied at least to one side of the plastic 
film it runs in a die coating machine, the die of this coating machine is formed among one pair of guide 
rolls. And between this guide roll and a die The means to which the variation rate of the film both ends 
which run outside spreading width of face is carried out to the opposite side of a die is established. 
Amount of displacement delta (mm) to which distance [ of the core of this means and the core of a die 
slit ] d (mm) is satisfied with of a formula (1), width-of-face [ of the film both ends which carry out a 
variation rate with this means ] w (mm) is satisfied with of a formula (2), and the variation rate of the 
both ends of a film is carried out to the opposite side of a die with this means a formula (3) The 
manufacture approach of the complex film characterized by applying coating liquid as satisfied. 
- 200<=d<=200 (mm) ... (1) 
5 <=w< (wf-wc) / 2 (mm) ... (2) 
0< delta<=30 (mm) ... (3) 

Here, the minus sign in a formula (1) means the direction of the upstream of film transit of a die. 
Furthermore, d in a formula is the distance of the core of a means and the core of a die slit of carrying 
out the variation rate of the edge of a transit film (mm), w is the width of face of the film edge which 
carries out a variation rate with this means (mm), wf is film width (mm), wc is spreading width of face 
(mm), and delta is the amount of displacement of a film edge (mm). 

[Claim 2] The manufacture approach of the complex film according to claim 1 which gives tension in 
the direction which extends film width at the film edge which carried out the variation rate. 
[Claim 3] In a film production process, it is equipment which applies coating liquid at least to one side 
of the plastic film it runs in a die coating machine, and the die of this coating machine is formed among 
one pair of guide rolls. And between this guide roll and a die Outside spreading width of face The film 
both ends it runs The amount delta of displacement to which distance [ of the core of this means and the 
core of a die slit ] d (mm) is [ the means which carries out a variation rate to the opposite side of a die ] 
satisfied with of a formula (1), and width-of-face [ of the film both ends which carry out a variation rate 
with this means ] w (mm) is satisfied with of a formula (2), and the variation rate of the both ends of a 
film is carried out to the opposite side of a die with this means The manufacturing installation of the 
complex film characterized by preparing so that (mm) may satisfy a formula (3). 
-200<=d<=200(mm)...(l) 
5 <=w< (wf-wc) / 2 (mm) ... (2) 
0< delta<=30 (mm) ... (3) 

Here, the minus sign in a formula (1) means the direction of the upstream of film transit of a die. And d 
in a formula is the distance of the core of a means and the core of a die slit of carrying out the variation 
rate of the edge of a transit film (mm), w is the width of face of the film edge which carries out a 
variation rate with this means (mm), wf is film width (mm), wc is spreading width of face (mm), and 
delta is the amount of displacement of a film edge (mm). 

[Claim 4] the means to which the variation rate of the edge of the film it runs is carried out - rotation of 
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diameters 10-200 (mm) — the manufacturing installation of the complex film according to claim 3 which 
is a free roll. 

[Claim 5] the means to which the variation rate of the edge of the film it runs is carried out — rotation of 
a vertical pair of diameters 10-200 (mm) - the manufacturing installation of the complex film according 
to claim 3 currently leaned so that it may be a free nip roll, and it can face across a film edge among 
both rolls and a film central twist may come the shaft of this roll to the downstream by the include angle 
of 0.2-30 degrees to the film cross direction. 



[Translation done.] 
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♦'NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention applies **** to at least one front face of the plastic film which 
runs a film production line in more detail in a die coating machine about the manufacture approach of 
the complex film which prepared the paint film, and its equipment, and relates to the manufacture 
approach of the complex film which forms the paint film of uniform thickness crosswise [ film ], and its 
equipment. 
[0002] 

[Description of the Prior Art] Generally carrying out coating processing in order to give easy 
adhesiveness, smoothability, gas cutoff nature, dampproofing, an antielectricity characteristic, ink 
receptiveness, or other functions to films (sheet-like base material ****), such as plastic film, is 
performed. As a coating machine used for this, for example, a gravure coating machine, a kiss roll 
coating machine, a reverse roll coater, the slide coating machine, the curtain coating machine, the knife 
coating machine, the extrusion die coating machine, etc. are known. 

[0003] In a reverse roll coater, coating liquid is exposed to air and tends to produce sex status change- 
ization by desiccation. Moreover, it is easy to generate a muscle pattern by turbulence of the liquid 
reservoir section at the time of the imprint of the coating liquid film from a roll and a roll to [ from a 
roll ] a film. For this reason, spreading conditions have much constraint and this muscle pattern is not 
especially avoided by high-speed spreading. If a die coating machine is devised and this die coating 
machine is used in order to compensate the fault of such a roll coater, the spreading side which does not 
have a muscle defect etc. in high-speed spreading of 200 or more m/min will be acquired, and 
productivity will increase very much. 

[0004] However, as for the film in the inside of a film production line, the film thickness of an edge 
(edge) part usually becomes thick to the central part of a film. Moreover, in addition to film tension 
being 20 to 100 times higher, the uniaxial stretched film between vertical extension and horizontal 
extension has especially the inclination for the tension of the film flow direction of an edge part to 
become high to the central part of a film, compared with off-line. Therefore, when using the coating 
approach of deciding paint film thickness to be coating (in-line coating) in the inside of a film 
production process in the balance of ****** in film tension and a die lip like a die coating method, the 
problem to which the paint film thickness near an edge becomes thin is produced. 
[0005] 

[Problem(s) to be Solved by the Invention] Forming crosswise [ of a film ] a means to adjust tension to 
homogeneity, by die coating is proposed (patent No. 2578631). As this means, a realistic approach 
pushes a drum-like roll against a film between a guide roll and a die, and since a die can hardly be 
stuffed into a film (a lap include angle is almost 0 degree), when a drum-like roll is pushed, it becomes 
impossible however, for the bead of a die to form crosswise by in-line spreading by off-line spreading 
with the overall low tension of a film, even if it succeeds. If a drum-like swelling configuration is made 
very small, it will be thought that tension can be equalized crosswise and thickness can also be equalized 
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crosswise, but if film production conditions, i.e., film thickness, tension, and a rate change, it is 
necessary to change a drum configuration very small, and cannot respond to production at all. 
[0006] The purpose of this invention is to offer the manufacture approach of the complex film which 
solves the above-mentioned technical problem, can respond also to modification of film production 
conditions enough in die coating in film film production Rhine, and forms the paint film of uniform 
thickness crosswise [ film ]. Other purposes of this invention are to offer the manufacturing installation 
of the complex film which can respond also to modification of film production conditions enough in die 
coating in film film production Rhine, and can form the paint film of uniform thickness crosswise 
[film]. 
[0007] 

[Means for Solving the Problem] According to this invention in the 1st purpose of this invention In a 

film production line In case coating liquid is applied at least to one side of the plastic film it runs in a die 

coating machine, the die ofohis'eoatin^ffr^ 

ttes.guide-roll-and-a«die«T^ 

spreadmg-width-of~faee^ 

displacement delta (mm) to which distance [ of the core of this means and the core of a die slit ] d (mm) 
is satisfied with of the following formula (1), width-of-face [ of the film both ends which carry out a 
variation rate with this means ] w (mm) is satisfied with of the following formula (2), and the variation 
rate of the both ends of a film is carried out to the opposite side of a die with this means the following 
formula (3) As satisfied, it is attained by the manufacture approach of the complex film characterized by 
applying coating liquid. 

[0008] Moreover, according to this invention, the 2nd purpose of this invention is, it is [ film ] under 
manufacture. It is equipment which applies coating liquid at least to one side of the plastic film it runs in 
a die coating machine, and the die of this coating machine is formed among one pair of guide rolls. And 
between this guide roll and a die Outside spreading width of face The film both ends it runs Distance 
[ of the core of this means and the core of a die slit ] d (mm) satisfies the following formula (1) for the 
means which carries out a variation rate to the opposite side of a die, and width-of-face [ of the film both 
ends which carry out a variation rate with this means ] w (mm) satisfies the following formula (2). With 
this means the both ends of a film It is attained by the manufacturing installation of the complex film 
characterized by preparing so that amount of displacement delta (mm) which carries out a variation rate 
to the opposite side of a die may satisfy the following formula (3). 
- 200<=d<=200 (mm) ... (1) 
5 <=w< (wf-wc) / 2 (mm) ... (2) 
0< delta<=30 (mm) ... (3) 

[0009] Here, the minus sign in a formula (1) means the direction of the upstream of film transit of a die. 
And d in a formula is the distance of the core of a means and the core of a die lip of carrying out the 
variation rate of the edge of a transit film (mm), w is the width of face of the film edge which carries out 
a variation rate with this means (mm), wf is film width (mm), wc is spreading width of face (mm), and 
delta is the amount of displacement of a film edge (mm). 

[0010] Hereafter, this invention is explained to a detail, referring to a drawing. Drawing 1 is the 
explanatory view of the coater within the film film production process which shows one operation 
gestalt of this invention. For a transit film and lc, a means (edge lifter) by which a guide roll and 3 give 
a die to a film edge, and 5 gives [ the pass of a center section and le ] a variation rate in the pass of the 
edge section, and 2 and 4, and 6 are [ 1 / a die slit and d of the coating liquid film and 7 ] the distance 
from the core of an edge lifter to a die slit core among transit films among transit films. 
[001 1] Drawing 2 is the A- A view Fig. of drawing 1 . wc is width of face (the variation rate of a film 
edge width of face) to which spreading width of face and wf carry out film width, and w carries out the 
variation rate of the film from film both ends. 

[0012] Drawing 3 is tho^explanatoiy-view of thexoate^^^ process 'of "~ 

exj)ressing one operation gestalt-o^fhis-invimlitin^Sarsuul 5b are means (edge lifter) to -give^rvariation-'- 
T ate to a fil m edge, and^e^giy.en s m.accordan^ lifter) 
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tcLg jyeajvariatiojij^ ^ in the downstream of a djggdl ^„tfag^ stance of 

tiieefilm.transit direction from the core of the edge lffterif 5i?^ a die 3, ancfcQ is 

the distance from the core of edge lifter 5c to the slit core of a die 3. 

[0013] In this invention, an oriented film production line is desirable as a film production line. Although 
there are an uniaxial stretched film production line and a biaxially oriented film production line as this 
oriented film production line, a 2 shaft film production line is desirable especially. Furthermore, 
although there is the biaxial-stretching approach among the biaxial-stretching approaches serially with 
the coincidence biaxial-stretching approach, the biaxial-stretching approach is desirable serially. 
Although these approaches and equipment can use the approach and equipment which are known from 
the former, its serial biaxial-stretching approach of using a stenter also in it is desirable. 
[0014] Although plastic film is not limited with a material in this invention, polyolefine films (for 
example, a polyethylene film, a polypropylene film, etc.), polyester film (for example, a polyethylene 
terephthalate film, polyethylene -2, 6-naphthalate film, etc.), polyamide films (for example, a nylon 6 
film, the Nylon 66 film, etc.), polyether ketone films (for example, polyether ether ketone film etc.), a 
polycarbonate film, etc. can illustrate preferably. Also in this, polyester film especially a polyethylene 
terephthalate film, polyethylene -2, and 6-naphthalate film are desirable. 

[0015] If the film (transit film 1) with which die coating is presented in a film production line has 
thickness in the range which is 5-800 micrometers, it can coat good, Still more desirable thickness is 10- 
200 micrometers. As for the travel speed of the transit film 1, it is desirable that it is 5 - 1000 m/min, and 
its 10 - 350 m/min is the optimal. 

[0016] although an unstretched film or an oriented film is sufficient as this transit film 1 - an oriented 
film ~ especially — serially — biaxial stretching - an uniaxial stretched film in process is desirable. 
[0017] As long as coating liquid is coating liquid for surface treatment which gives one or more sorts, 
such as a functional characteristic (**, easy adhesiveness, heat-sealing nature), for example, an adhesive 
property, smoothability (performance traverse), antistatic nature, conductivity, abrasion resistance, 
******-proof, weatherability, a mold-release characteristic, chemical resistance (**, a water resisting 
property, solvent resistance), easy-printability, drip nature, antifouling property, note nature, protection- 
from- light nature, waterproofhess, and gas barrier nature, to a film front face in this invention, you may 
be what kind of thing. These coating liquid can use what is known from the former or is used. As 
viscosity of coating liquid, one to 10000 centipoise (cp) is desirable, and further 1.1 - 200cp are 

desirable. 

[0018] The g3iide^oUs-2=and-44n4his4nvention 7t can,u giu3eroll used "for the usual 

plastie*fiim-eonveyance system. A, die 3 is formed between these guides rolls. Although what performed 
chromium plating is desirable as for the front face of the guide rolls 2 and 4, if a film is not affected, 
what performed what kind of surface treatment may be used, and surface treatment may not be 
performed. What is necessary is to take at this rate to a film and just to carry out the surroundings, and 
tendency drive is [ these rolls may be driven, or may be free, or ] sufficient as them. The guide roll 4 
guides a film from the opposite side to a die 3. 

[0019] The coating liquid sent from a coating liquid supply system (illustration abbreviation) is 
extended to homogeneity crosswise [ film ] within a manifold, and is extruded on the transit film 1 
which counters through the slit 7 of constant width (spreading width of face), and a die 3 measures it in 
fixed thickness according to a die lip side. 

[0020] -100<=d<=100mm is [ that d should just be -200<=d<=200mm in distance of the film transit 
direction from the slit core of a die 3 to the core of the edge lifter 5 ] still more preferably good. d= 0 
installs in just beside [ of a die 3 ] namely, is the most desirable. Here, the minus sign in said formula 
means the direction of the upstream of film transit of a die. 

[0021] The edge>hfter5jias the ^device raised withjmf^ le. 
A^ough-a^vanajtoi^r^ cap aJsc^ 
pressure-etcrriHs-reaiistic^o u^ 

diameter of this roll should just be 10-200mm when the edge lifter 5 is a roll, since the way of a as small 
path as possible can install in about three die, it is desirable, and the diameter of 12-80mm is the optimal 
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from balance with reinforcement. The width of face w of an edge lift should just be range which does 
not include the spreading range from film edge le to the inside. The amount delta to which the variation 
rate of the film edge le is carried out should just be 30mm or less more greatly than 0mm. Since the 
effectiveness of the local tension of a film edge part increasing, and making the spreading thickness of 
an edge increasing will be offset if a variation rate is carried out more than this, it is not desirable. 3- 
10mm is the optimal range. Displacement delta may be changed crosswise [ film ] and the maximum of 
a variati on rate s hould j ust be 30mm or jess in that case more greatly than 0mm. A ftfaoushi tiae pdge lifter 
/§^ma^^ 
blfTdFSednn^ 

[0022] As shown in drawing 3 , the edge lifter 5 may put a film with the nip roll of a vertical pair, may 
attach an include angle, and may give the role of a cloth guider to coincidence. It is desirable to lean the 
shaft of a nip roll in that case, so that a film central twist may come to the downstream by the include 
angle of 0.2-30 degrees to the film cross direction. This can give crosswise strength to a film. 
[0023] 

[Example] Below, an example explains this invention in more detail. 

[0024] the extruder heated by 270-300 degrees C after carrying out the vacuum drying of the pellet of 
the polyethylene terephthalate of [example 1] intrinsic viscosity (o-chlorophenol, 35 degrees C) 0.65 at 
180 degrees C for 5 hours ~ supplying ~ an extrusion-molding die — since — it fabricated in the shape of 
a sheet, and adhesion solidification of this sheet-like object was continuously carried out with static 
electricity at cooling drum lifting with a skin temperature of 25 degrees C, and the unstretched film was 
obtained. Subsequently, this unstretched film was heated by the 80-100-degree C heating roller group, 
and it carried out [ by the single step ] vertical extension 3.4 times and cooled to the lengthwise direction 
by the 20-50-degree C roll group continuously, and the vertical uniaxial stretched film with a thickness 
[ of 180 micrometers ] and a width of face of 600mm was obtained. Subsequently, continuation 
spreading of the coating liquid to the transit film 1 by which uniaxial stretching was carried out using 
the facility shown in drawing 1 was performed. The coating liquid film 6 is aquosity coating liquid film 
of the following presentation. 

[0025] An acid component **** presentation : A terephthalic acid (90-mol %), Isophthalic acid (six-mol 
%) And 5-sulfoisophtharate potassium It is (four-mol %). A glycol component Ethylene glycol (95-mol 
%) And 5 % of the weight of 80 % of the weight [ of copolymerized polyester which is neopentyl glycol 
(five mol %) ] (second order transition point Tg=68 degree C), N, and N f -ethylene VISCA prill acid 
amides, 10 % of the weight (mean particle diameter of 0.03 micrometers) of acrylic resin particles And 
aquosity **** of 8% of solid content concentration which consists of a presentation of 5 % of the weight 
of polyoxyethylene nonylphenyl ether. 

[0026] It applied to the inferior surface of tongue of the transit film 1 using the spreading width-of-face 
wc=500mm die 3 among the g uide rolls 2 and 4 which separated 300mm in the fil m transitdirection. 
The configuration of the lip side which meets the film of a die 3 consisted of one flat surface, and film 
flow lay length was 7mm. The coverage in 40 m/min and a wet condition set the film rate in the 
spreading section to 10g/m2. Moreover, distance of theJ Umi law~dkectionJ^^ 
t o the core of th^ midaroll^wa^^ 

filnr flow~direction from the'slif cofe^ edge * * * * 

raising set both edges to 5mm in parallel with a film. The film edge raised and width of face w set both 
edges to 40mm. 

[0027] Having led the transit film 1 to the tenter (illustration abbreviation) after that, and grasping the 
both ends of this film with a clip, using the hot blast heated by 90 degrees C, while drying the paint film, 
the preheating of the film was carried out, and horizontal extension was increased 3.6 times in the 
longitudinal direction in the 95-degree C hot blast ambient atmosphere. Then, heat setting was carried 
out in the 240-degree C hot blast ambient atmosphere, giving contraction of 4% of cross direction, the 
film which came out of the tenter was rolled round by the winder, and the biaxially oriented film with a 
thickness of 50 micrometers was obtained. The spreading side after desiccation and extension was the 
good thing in which both sides are uniform and no muscle is. 
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[0028] Except having removed the [example 1 of comparison] edge lifter 5, and having not given a 
variation rate to a film edge, film production and in-line spreading were performed like the example 1, 
and the biaxially oriented film was obtained. Consequently, the paint film thickness near a spreading 
edge turned into thickness of 60% or less of center-section contrast, and the product yield fell greatly. 
[0029] 

[Effect of the Invention] According to this invention, in in-line die coating within the production process 
of plastic film, the paint film of uniform thickness can be obtained crosswise. 



[Translation done.] 
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